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(54) UGHTING SYSTEM AND DISPLAY DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display animation 
without blur and enhance the utilization efficiency of the 
light of a backlight. 

SOLUTION: An almost parallel flat plate-shaped light 
guide plate 102 and a linear light source 101 are installed 
on one face of a side edge to a light outgoing surface of 
the light guide plate 102 or two faces of the facing side 
edges, an optical axis of light after being incident from 
the light source 101 to the light guide plate 102 is made 
non-parallel to the light outgoing surface of the inside of 
the light guide plate 102, and a reflector comprising a 
unit reflector 103 divided into m pieces in the vertical 
direction to the light outgoing surface of the light guide 
plate 102 is installed on the opposite side of the light 
outgoing surface of the light guide plate 1 02. The 
reflector is controlled so as to contact to and separate 
from the light guide plate 1 02 every divided unit reflector 
103. the surface coming in contact with the light guide 
plate 1 02 is formed of a material having an index of 

refraction almost equal to a light guide body, and a reflecting surface reflecting light incident to 
the inside of the unit reflector 103 from the inside of the light guide plate when the surface 
comes in contact with the light guide plate 1 02 is formed inside the unit reflector 1 03. 
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h<Dm^m•^^mm\.x^mm^^^^^x^M^i^<Dm.^KM^tJ:^Mxmm•t^^t 

[0 0 4 1 ] 

vx±.mm\^tiXn\^. :^%mmKXfi\t. mtzmi%mmxwim\.tzmmmm<D-m^^^ 

t#ih®^- F^^>9^x.Tv^7t3i^ iiiaait»il55^^±ia^- Kc7)^i9#x.^-^>{>-'tt^? 
[0 0 4 2] 

\.m 3 ^i^M] 

116 }i:$:^§g<7)^3*SB^n)=^1f5'C65t^i^§gr^M§g^Sc7)^*|5»f®llT-* :lf-%mm\t 
l^B&t-^o -|-'&=b^. :$:|lia^Jli*3Jt^3t:Mgl51 0 1 ^ J: ?>'^5t:« 1 0 2 <r)mm(r>1^Mr^ 

mtm2 tm^£^. m^mK^Lxmux^^ho ttz. ytm^i o i^m^^i o 2<7yiii 
jfmKnLxm\^^x\^^^.^.xiim2K^Lfzi^<Dtmcx^^-AK ^<Df%^^' 

oX\^^ho ^%mmx\tm-^l O 2 OSSaSB^Kti^ m^WH 0 2 lcAltt;t:^^<7)3fc«l<l> 

^ o 

[0 0 4 3] 

Sin<J>'=nSin<I> (5) 

n\tmi(Mi Q 2<r>m^w^x^^o :^%m^\x\t. ^\±mi%M^\tm\:.< 

. m^^n\tmitm.t\.XT^ )\^'km\'^X\^^^tzibn= 1. 4 9X^h:Ltf)^h 
. 4>' =12" t^Ji-DXXi^^o 
[0 0 4 4] 



C13) 
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[0 0 4 5] 

j^:ji±c7) J: ^ :^mMmx-itm^m 1 0 2 <Dmmjf^^^'^ytM3 1 o i coge^:*^'^ i ^mm 

ytm\\M-r^ ^^i^Lx^y). ^^m-i^ i o 3 n<Dmm 1 0 4 ^n^^ntz^ 
x^^fztb. o2\H<Dyttt. ^KiHitmKMLxmm^iiiM-r^x 0 i^^£<^x\^^ 

^^x:^mMM<7)mM^n^m^^x^ m2^mmxwLmLfzj:o ^mmi>m±mii^^^^ 

L T v> v^j^C ^ 1 *iS^J t o T v> ^ o 
[0 0 4 6] 

:^^mnxit. ^M^i 0 0 2<Dii!,^mi^MLxm\^^x\^^^\^>fztb. 

1 0 iTi^hmt-r^yt<Dytmiimyt^i 0 2<7?ai^M<i:W-e^^o 2|s:^M^^j-e(i^<7)7!& 

Ift-^^^^l 0 2<7)j^M<7)®^^i<t i9 ^^^^«-\<7)Altm<7)3t:$l!l^^l««J> (st (2) J: 
t9) iLTv^^o ^(DfztbK'SL^^y!£i^^<DMf^<^' (i> 
(O* —A rc Sin( (Sin 4>')/n ))=a> 
(6) 

^mfz-rii(Dx^:h. n {is^^*: 1 0 2 <7);s^^'e^b^o 5|s:|iii^j-e!b^3fc« i 

0 2iiT^ V }\^W.X^^<7)X. n=l. 4 LTtT^J^oT. 4> ' == 2 4 ° <b 

[0 0 4 7] 

J':JI±0J: ^ (1. :$:*i&^JT'{i^ 1 *JS^J<hJt'<T#^^Kl 0 2 <Dt^^l^^^ ^tlM^ I 0 1 

<7)@Bm:6>'^'i^>6\ mimmmtmrnK. m^^i o 2icAitL7^v:5ferai o i7f)^h<o^ 

^^Umti^l 0 Sj^^'^M tTV>:2>#7fc«l 0 2<7)M1KmM^h(D^. ^ 4- titbit 

m%^\ 0 2i*i<7)^{i. iic^^;^! 0 2<o^tfmKnLxmm^m-i-fhx o (^'^ot 
^xi^%mn<Dmm^m.^m\^^x. m 2 mmmxmm Ltz x 0 ^^mm t^it® ^ ttv^t; 
m^\tif^%m<r>mb%mm^i^^m^mM^^mmmw<r>^w>mmmx^^o ^if^^mmkt 

V^^^o l-'i'b*,. :if^%mm\^i5\f:hmM^l 0 1 ^ <t iy='S3fe« 1 0 2llJiSt<7)^®M^^{i 
112 tm^£^. m^^l 0 2oai3fe®tcML-CSE-e^:2.o ttz. m^^l 0 1 ^#:7^:« 

-eti^feMl 0 1 bmi(Ml 0 2 <^WJ::JS^3I&^^^ 1 0 9:ii»«SeS$tLTv^^o ^lO®^ 
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[0 0 4 8 ] 

^J^l''ii'T:)fe^^^lJ^-r^ X^K LTS) > ^^o, #^;Klt# 1 0 3 F^IO^Klt® \ Q 

^^ntz^x^i>tzib. mimi o 2i*ic7)5i&ti±t::#:7fe«i 0 2 <D^itm^ni.xm%K 
m 6 mmm] 

iikT<^mi^^^ifim 1 mmmt mi^x^^o m i *^M<t iwic^^o^*? ^gti^^ti^ 

TL ED TU-f $r^ffi LTv>;g,o L E D T V-Y Ji3a^<7> t > 'T'J: »5 f)?;!! 

mM'^^hKm±x^. yt»^mm^s,ux^:h:L t umik Lfzm^mm i o a ^^mm 
-rs3fe<^jtw:^§ < ^^fztt)K. mmmnt i.x<Dytmmmm^^hi^nit>^^t'^^^ 
mx^^o 

[0 0 4 9] 

;i<DXoK. :^mmMxiimi^mmtit^x^$.m'r^^mi±m^j:^i3K mi^mmtm 
o 2KXMLfz^^. o 3^mmLx\^^&mnmit7i-^h(D^. 

M^m'pmKmt^^ ^ ^ t^^x^ ^ o tfz. myt^i o 2<7)mmKnLxytMui i o 
KM^^mz^. miKmm^'Z^-fyttmM-r^x oi^Lx^^, M^^mmi o a 
\H<Dmmi 0 Aizf^m^tmz-^x^^fzsb. mymi o 2\H<?)ytit. m^ui o 2<ds. 

[0 0 5 0] 

^is. ^^mmmxamytmi o 2 <7)mmKM-r^^w3i 1 o<?)M^-^^5fe«i 0 2<7)^ 
m^mri'^^mimmmtmzt lt. ^^fe^i 0 2 \^(o^m'k<Pt Lfz:^K msmmm 
(DX 0 Kim^ 1 1 0 (Tj^^MttT'b <tv> L^ 1 0 2 <Dmm<7:>)^m<D^K'^^^n 
fz^x%ii,\^^o tfz. msmmmx^Lfzx ^^j:m^ytmm^'kytmmi 1 otm^i 

*M0y<7)Mig^mt^^^T;$c^Jfe^J(7)M^^S^ffiv^T^2*ifef!l-^^i^igU7l:J: ^ 

^B&l-^o t-'^*?*,. ^i*i(i^j^i5i§gi-'i.[a2 tM'^^gx^^. i o a i*i<7>R 

mm I 0 4^m^<r>lLiif^xm^^^X\^^i><DXit/S:<. l^<Dlh^xm^^*lX\^^^,^X 

c:<7)j: -9 tc-oouu?^-emfife-ri> t . m^(D\hJf^xm^^i^lx\^^fzm^<D^u<^m± 



(15) 
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[0 0 5 1 ] 

;$-o, #|£;R|t#l 0 ZP^(^mmi 0 4 i:::ftJK$:^/c-frT^:i,7t«ii). 1 0 2 

[0 0 5 2] 

j^^. ^mmmx-aytm^i 0 ic?)M^^^3fc«i 0 2<7)M«ife<7>^ffif^^^?r» 

IWJDi^LT. 0 2 f*IC0pfc#^<f i: L;t:^>% m3^mm<7)X^ K^M^l 0 1 <7)<^^ 

0 2<Dt^m^tymUl 0 1<7)MJC^5^JI6M<7)J: 9 ^;BJf7fe^^^^^^$-i^T3l&$lll* 

imr<Dmn^mif am i nmm t m dt-* o ^ i ^ife^^J 1 c^^o^ t 
#i£sit#i 0 3<7)mmtmm<r)mmfi^mmLxm^\:L. ^f^<Pi)^Tm<^m.m<^m'k t ^ 

[0 0 5 3] 

Arc t a n (d km/L) Arc tan( d km/L (2 km- 1) ) 
(7) 

m : Km^<D»$m 

:*:*ife^J-t?^i^l*ifef!l^:[^D<^ m= 1 6^ k=l/ 4. t LTv>^7t«i>^ 
Arc tan(4d/L) ^$^Arc tan( 4d/L(8-l)) 
(8) 

X^y). d = 8mm^ L = 2 3 0 MM5&^^ . 1^ 8 ° ><J)>1° ^J^&o 
[0 0 5 4] 

^:<7)<j)0:g:;k:<^)ffi{i, ^3fe«l 0 2<Dm^^^i^XMiLfztt-/}mM^l 0 1 )5^P)m^S:Slt 

#1 0 3<D 4rm^<D^m(D^^. V) 2'f®:S'C75#^£;Slt# 1 0 3 (D^Ml^mM-r ^f^}^ 

2m^<D^m^mM-r^n^x^&o mi^^fifz4m<^^^mti!^i o 3:^mm3i o i 

X. ^fUbMIK^fifzKmmzW.^^ii^^f'i^^Oi^ytm'tm^&L. M1K^fifz4<^<Dm 



(16) 
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[0 0 5 5] 

hO^:&tffl#<7)2otlS!JtlTV^-i.J^'^^Sr:^^'#5.v>i5-5 iC, 4>L<{i^ ^M^l 0 l<Dm 
[0 0 5 6] 

7fcMMgi5<?)-^i£Rit# 1 0 3 (Dmm^m3n(D-mx-ii. 

d = (9 0 / 2 , ^= Arc tan (dm/L) (9) 

<?=(90-<I>) / 2 <J)= Arc tan( dm/L (2 m - 1) ) 

• • (10) 

[0 0 5 7] 

i<^:ftJK5 0 2<7)I¥^4'*>^-jbAltLT. ^^Aatc^;g>#i£;Slt#l 0 3 1' 

itAL-C§;t:3fe^SltL. 1 0 2 <7)ai^B>i^^Sai^mit-r^ ;t«6<7)^|JSt '^o T 

v>So :*:*M««J-e{ifri:i'bi£'<:?t J: ^ Km^mi 0 2 $r^tf?l^-C:7lc:mgB 1 0 1 =Sr 2 

^mWLX^^fzib. M^^Kmi^l 0 3f*I(7)S|tffil 0 4{i:. ~MVi.X^tl^^fl<D^m 

[0 0 5 8] 

iik±(DXoi^. ^m.-mmxiimmmmt}t^x. ^m^i o KT^m^ft^i o 2<^ffiflifi:<7) 
Mi^^-r^ffi^ ^s^'fk-^-f #i£;Rit#i 0 3 (^mm^^io^xmm Lx ^ . k 
mmi 0 4mmiy~iur^^x\ ^<7)nmii^M-^mmm^mmLx\^^^i)K mi^m 
Mtmmi<^m^mi o zKx^tLfzyt^. M^^mti^i o 3i3mmLx\^^^M^mi^7!)^h 

v>o tfz. ytm^i 0 i^^ij^LT. my6m^xmLfzyt^MiKLx\^^^m^mt^i o 
3KUi^mM^^. mtmi o 4 ii^m^Kmi^m^m^^fix\,^&tztt>. mummmt 

[0 0 5 9] 

:^^mmxttm^i 0 2<7)mm<Di^^mmtmimmmtm\:^tLfzi}K msm 
h^mm-r^x n t^tr^bctv^L^ ^^msiji 0 1 tm^^i 0 2(7)^^;®^^^^^$:^ 

[^9*MW 

HI 1 2 :if-^m<r>m 9 ^JfcfiJ ^ iJi^i- -6 vSB^H^^^fi<7).IE»)-> 7.7- M.n(Dy'u y mx:^ 
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mM(D9y'y,^MmB2 o 4(D^^y)K9yy)^M • m^mmm^2 o e^m^. ^<r>^ 
y^i^tt 'm^mmmm2 o 6'eymu<^u^tmyt^i o 2<Dmmi<D^mKM-r^m^ 

[0 0 6 0 ] 

2 0 0Oia^*§:|fex.^3Et::|WIMLTV^:5>fs:a?). 1 0 1 ^j-^al^^gB 2 0 0 

ytLx^mv. m^Bm^U(7)m^^^mmii^mmLxmummi o 3 titmui 0 1 
1 0 mmm] 

0 3 ^^^^1 0 2 icMLT^^tttPg^^^-^^;^ t LT. 1 1 2 ^ 

olt/citj^^;!- hill $r#^^lt# 103 (OM-Cn- ^J' i i 3 ^Srfflv^T|l]^?-^-2>:^ 

trv^i&o :^mmmxiiminmmtmc<. Kmi^^(D^mmii 6xi>y). 

1 1 2 <7)m(i4 t LX^^o ^J:^. i<7?S^*2>(t|:4E^^;p hill coll^ti, 

|p|M LT 6 0 H z -eigfe-r^o 

[ 0 0 6 1 ] 

iik±(7)x^K. :^mmmxiimi^mmtit-<xm^Kmi^i o 3<7)mmtmm'k^mit 

hill <7)Ii]^t?^T^«fi)c«t LTV^&ji^ ^1 *M^nj<l:|^ai-^7i&^l 0 2 

AitL;t7fe*> ^^fesit'fri 0 3t^mLx\^^^miKmi^i!>^h<D^. m^m^mKmt^ 
'Z^-f^tmM-r^ xoi^ Lx^ y) . #^;^it# i o 3 m<Dmm 1 0 4 i;:ftj^^^t 

[0 0 6 2] 

5|s:|lia^J-C-li^7t?Kl 0 2 1 0 1 <^Mi 1 0 2 <7)mm(7^m 

mfm'kmmmntmct lt> ^3^1 0 2n<7)^m'S:^t Ltz^K m3mtf&m<DX 

j:v^. mytmi 0 2 t3fe?ign 0 1 <7)mKmi^yt^m^'S:mw.Lx^m'kmt^^ 
xiiX\^^:itiim^ txii^j:^^o tfz. ^m^tLxmemmmtmzx^KLEDTu 

'^v^o ^S^M^^JOJ: ^ ^::7fc?rai 0 1 <7:)m^^^JOTtgt LT. ^ hKi/tmm 

[0 0 6 3] 

im 1 1 

m 4{i*^0^(7)^l l*ife«nj^^f^6<,tc|5£5§-r;g,ra0^^g(7>^#:^ffi|lT-^:2,o 
Rlt#l 0 3Sr^3ic:«l 0 2 LT^ftl! i: PgSI^ ? -^ig) p( * A LT. I^cT)?]^;!^ 
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@e*t^ ^n'eiKD^^Km.m^m'r^tKX^M^^Kmi^i 0 3<omi(Mi 0 2-^<7)^ 

[0 0 6 4] 

yt^i 0 zi^x^L/zit^m^mmi 0 3i)mmLx\^^^miKmi^^^h<D^MiRm^^ 
iRmm^'Z^-rit^mi&-r^ lx$> v) . 75^0, mu^mi^ 1 0 3 p^(Dmmm 1 0 

nmimimmmtm\^<$¥'^Km<^j:^x\^^^o 

[0 0 6 5 ] 

^^^mmxaytm^ 1 0 1 (pym^m. 1 0 2 ii^ft-r^M^^^^feK 1 0 2 c7)ii^s^<7)^ 
oKyt^g^i 0 i<D^^m\fxiiX\^^L. m^^i o 2<Dt^m(D^KfH&^^tz-^x'hx 

[0 0 6 61 

^Km^^i 0 2<7)j^®tc^-r;5>3fe?i^i 0 i<7)m^^mmLx. ^hKytmmmm^m 

[0 0 6 7] 

Kmi^i 0 3 o 2 Kmrn^^^. mm^^^^ ^ ^^^^ t t-c. ^m^Km^i 
x(Dm^^ 1 1 5<r>miimcm^^-r^ J: o myt^i o 2<Di^^xmmi^fix\f^^o 

WL7tti;{i. #tASIt#l 0 3*S:)t^l 0 2:^|qIi;^¥L±Jf-C^ #^SIt# 1 0 3 $r 
^Tfc^l 0 2tc^M^-^^o la^T-l 1 5 0fiv^^:S-)6W^£JRIt#l 0 3 75-P>^tL;2> t ^ 
0 3«0^7t#^M<?>^^*^t^«fc "9. ■^l£;Klt'»l 0 3iim±^l 0 2 56^<bRS 

jsi-rso mmK. myt^i o 2 timftfe-r^#^£:^it#i 0 3<?)^fiiii^^^i 1 s<D&$ib^ 

[0 0 6 8] 

i^±<7)j:9t^. :^^mMxiimi^MMtit-<xm^mi 0 2tiM-r^^^sit#i 0 3 

0 3-^mmLX^^:hmiSimit:^-^h<D^. MK*4'6tJt:itBlt ^ -i^^ i <h 5&-'T'S ;5),^r-e 

i^LX^y). 5$^o, ^M^^mmi 0 31*l<^S:it®l 0 4(7)^IJ^$-^t7^:-^T*)^;t*5>> # 
0 2l*l<^3lc:ti> 0 2 (DlUmmi^n LXmUi^lUM-t^h :i t7!)^h. XM 



(19) 
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o 

[0 0 6 9] 

met LT. myt^ 1 0 2 f*I<7)pfe$ai$r<I> i: LTt:*^ ^ 3 ^ii^JcT) J: 9 IC^^jM^ 1 0 1 

mifxii x\^^L. myt^i o 2 <7)M<7)*ji^j^$r#7t-i^-c^> iv^o tti. mit^i 0 2 

[0 0 7 0] 
[0 0 7 1 ] 

Ji> ?gB^a^^/^°^->;^-e«^L7^:^^^2 0 0 <7)Tffltc3feM^ 1 0 1 > m^^l 0 2 . ^ J: 
m&WL^l 0 6 ^i(\-LXmm^flX\^^^o '^^> JKtfc^l 0 6 tm^U2 O 0<7)WlC{i-/ 

^^M2 0 0 ^m^-r^WL^BU^^-^^ )i-<DmMKii^^mm<D^^mi^^ y -y^ 2 o i 

> m^mmm^m<r>^mi^^ y 2 o 2*-'it«5itLTv>^o ^^mm<D^^mi^^y^ 
2 0 1 t?^H^HlEiiHlI8&<7)^?i#-f-^;' 7'2 0 2 Kity U^i^yj^zTV > hS'KS 0 1^30 
2i)mm^flX\^^=ho ^flh<Dm^Uit±y A 3 0 0 i:T-7lx-A 3 0 3X~^&^K 

[0 0 7 2 ] 
[0 0 7 3] 

[Illffi<?:>^#^l5i0j] 

m2] mi <DWwxmA^fzytm^&^<Di}ti^mx^:ho 

m 3 ] :^^m<Dm 2 mmm^m.m-r^m^mmmw<^mmi^:^7'^M<^y^ y ^ mxi> 

[la 4 ] ms xWim L ;t:?^B^Bg:^^m<7)ijj® His ^ IESj v - > g^^^-T S ^ ^ 

me] ^^m<Dm3mmm^m^mKm.m-r^mm^m(7)^ummmx^^o 
[0 9] :^^m<7ym6^mm^m^mKmm-r&mmmw:<om^mmmxi>^o 
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im 1 0 
im 1 1 

m 1 2 
im 1 3 

[H 1 4 

m 1 5 
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2 

1^, 2 0 



1 

] ^^m 

1 0 
10 9- 

f- J.cc-- 
0 1 • • 

^ • • • 



(Dm 1 0 ^ 

<7)|^ 1 1 % 

<t •i) 
H J: S 



^^■^ hU> 10 1- 

10 3- • • mumii^. 

6 • • • 10 7- 

• • m^it^m^. 1 1 0 

;i/ h> 1 1 2 • • • 

1 1 5 • • • m^^. 

• 2 0 2- • • 

y>y}^Mmm. 2 0 5- 



1 0 4 • • • mm. 1 0 5 • • • mari^ 

• ■ mt^^M^. 10 8 • • • -^y^^^ 

• • • L EDTP-^ $r^7Jg<!: L;t^fra. 1 
113 - • - n- ^, 114 - • • Stfciam 
1 1 7 • • • • 2 0 0 • • • m^mU 

m^ammmm. 2 o 3 • • • .>^*i^j*f!jiNi[ii 

• • ^/t: nVhn-^^ 206- • - 
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